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DETAILED ACTION 
Foreign Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on January 23, 2004. It is noted, however, that applicant has 
not filed a certified copy of the JP 2004-016075 application as required by 35 
U.S.C. 119(b). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The term "alkylene" in claim 10 is a relative term which renders the claim 
indefinite. The term "alkylene" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. The term "alkylene" 
appear on pages 2 and 62 of the Specification and this term is not defined by the 
Specification. The term "alkyi" is defined by the Specification on page 4, lines 14 - 28 
and page 5, lines 1 - 6. The term "alkenyl" is defined by the Specification on page 5, 
lines 7 - 26. Examiner is not certain as to Applicant's intended definition of the term 
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"alkylene". What is Applicant's intended definition of this term as supported by the 
Specification? Examiner is interpreted the term "alkylene" to be "alkyi" for examination 
purposes. 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tlie invention, and of tlie manner and process of 
malting and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-12 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for deuteration of an aromatic ring using platinum 
and palladium, does not reasonably provide enablement for deuteration of an aromatic 
ring using a combination of catalysts selected from: platinum, palladium, rhodium, 
iridium, ruthenium, nickel and cobalt- with the exception of platinum/palladium catalyst 
mixture. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to use the invention commensurate 
in scope with these claims. 

Pursuant to In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 
1988), one considers the following factors to determine whether undue experimentation 
is required: (A) The breadth of the claims; (B) The nature of the invention; (C) The state 
of the prior art; (D) The level of one of ordinary skill; (E) The level of predictability in the 
art; (F) The amount of direction provided by the inventor; (G) The existence of working 
examples; and (H) The quantity of experimentation needed to make or use the invention 
based on the content of the disclosure. Some experimentation is not fatal; the issue is 
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whether the amount of experimentation is "undue"; see In re Vaeck, 20 USPQ2d 1438, 
1444. 

The analysis is as follows: 

(1 ) Breadth of claims/(2) The nature of the invention: Scope of the method. A method 
for deuteration of a compound having an aromatic ring comprising the compound having 
an aromatic ring with a heavy hydrogen wherein the mixed catalyst of not less than two 
kinds of catalysts selected from palladium, platinum, rhodium, iridium, ruthenium, nickel 
and cobalt. According to the claimed invention, the method of deuteration claims to use 
palladium, platinum, rhodium, iridium, ruthenium, nickel and cobalt, simultaneously and 
in combination thereof. 

(3) Level of predictability in the art: It Is well established that "the scope of enablement 
varies inversely with the degree of unpredictability of the factors involved," and chemical 
reactivity (which is affected by determinants such as substituent effects, steric effects, 
bonding, molecular geometry, etc) is generally considered to be an unpredictable factor. 
See In re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970). 

(4) Direction or Guidance: That provided is very limited. Applicant shows a general use 
of deuterating substituted phenyl compounds which substitution is very limited -alkyi, 
amino, aminoalkyi and hydroxyl.. Pages 53-63 of the Specification describes starting 
materials and methods for synthesis of compounds wherein the catalyst are platinum 
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and palladium and combinations thereof, but does not describe or list all claimed 
catalysts and substituents on the aromatic compounds as claimed. There is limited 
evidence in the Specification. Thus, there is no specific direction or guidance regarding 
said catalysts and claimed substituents specifically mentioned in Scope. 

The availability of the starting material and catalysts that is needed to prepare the 
invention as claimed is at issue here... As per MPEP 2164.01 (b). A key issue that can 
arise when determining whether the specification is enabling is whether the starting 
materials or apparatus necessary to a make the invention are available. In the 
biotechnical area, this is often true when the product or process requires a particular 
strain of microorganism and when the microorganism is available only after extensive 
screening. The Court in re Ghiron, 442 F.2d 985, 991, 169 USPQ 723, 727 (CCPA 
1 971 ), made it clear that if the practice of a method requires a particular apparatus, the 
application must provide a sufficient disclosure of the apparatus if the apparatus is not 
readily available. The same can be said if certain chemicals are required to make a 
compound or practice a chemical process. In re Howarth, 654 F.2d 103, 105, 210 
USPQ 689, 691 (CCPA 1981). 

It is not trivial to experimentally interchange any and all of the many substituents 
and catalysts that exist. As described by F. Zaragoza Dorwald, most organic syntheses 
fail initially and chemical research is highly inefficient due to chemists spending most of 
their time "finding out what went wrong and why". Therefore, most syntheses of organic 
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compounds are labor-intensive and demanding. Additionally, most final synthetic routes 
to desired organic molecules are usually very different from initially planned routes. A 
highly skilled chemist can agree that for many successful organic compounds made, 
many failures are encountered and experimental repetition is common. This also 
contributes to the burden and unpredictability of the syntheses of said compounds, (see 
"Side Reactions in Organic Synthesis: A Guide to Successful Synthesis Design" 2005 
Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim. 

(6) Working Examples: Applicant shows examples 1-8 (tables on pages 53-62) but no 
working examples were shown where all claimed catalysts were used and combinations 
thereof and all aforementioned substituents have been made or used of any kind. 

(7) Skill of those in the art: The ordinary artisan is highly skilled, e.g. a masters or PhD 
level chemist. 

(8) The quantity of experimentation needed: Since there are very limited working 
examples as described above, the amount of experimentation is expected to be high 
and burdensome. 

Due to the level of unpredictability in the art, the very limited guidance provide, 

and the lack of working examples, the Applicant has not provided sufficient guidance for 

the artisan to make the invention and would present an undue burden. 

MPEP 2164.01(a) states, "A conclusion of lack of enablement means that, based on the 
evidence regarding each of the above factors, the specification, at the time the 
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application was filed, would not have taught one skilled in the art how to make and/or 
use the full scope of the claimed invention without undue experimentation. In re Wright, 
999 F.2d 1557,1562, 27 USPQ2d 1510, 1513 (Fed. Cir. 1993)." That conclusion is 
clearly justified here. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-8 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kalpala et al (Green Chemistry 2003, 5, 670-676 - already of record) - published as 
advanced article on web dated September 16, 2003. 

Kalpala discloses a method of deuterating 2-methylnaphthalene and eugenol 
(both aromatic compounds) with a heavy hydrogen as a solvent, more specifically D2O, 
wherein the mixed catalyst of not less than two kinds of catalysts selected from 
palladium, platinum and nickel. The aromatic compounds disclosed are bonded to alkyi 
groups. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sajiki et al (Synlett 2002, 7, 1 149-1 151)(PTO-1449) in view of Kozo et al (Bull. 
Chem. Soc. Japan 1962, 2, 228-232). 

The instant application claims a method for deuteration of a compound having an 
aromatic ring comprising the compound having an aromatic ring with a heavy hydrogen 
as a solvent, more specifically D2O, wherein the mixed catalyst of not less than two 
kinds of catalysts selected from palladium, platinum, rhodium, iridium, ruthenium, nickel 
and cobalt. The aromatic compound is bonded to an alkyi group, alkylamino group, or a 
carboxyl group. 

Scope & Content of Prior Art MPEP 2141.01 

Sajiki et al discloses a method for deuteration of a compound having an aromatic 
ring comprising the compound having an aromatic ring, naminlgly diphenylmethane, 
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with a lieavy hydrogen as a solvent, more specifically D2O, wherein the catalyst is 
palladium. The aromatic compound is bonded to an alkyi group and carboxyl group. 
Deuteration primarily took place on the alkyI chain bonded to the aromatic moiety of the 
tested substrates - substituted or unsubstituted (see Tables 1 and 2 and entire 
reference). 

Kozo discloses a similar method of deuteration of compounds having an aromatic 
ring, namingly paraxylene, with deuterium oxide using the following catalysts: nickel, 
platinum and palladium. Kozo found that nickel exchanges D for H at the methyl groups 
of the paraxylene and platinum and palladium exchanges D for H at both methyl groups 
and the benzene ring (see entire reference). 

Differences between Prior Art & the Claims MPEP 2141.02 

The difference between the Sajiki reference and the instant application is Sajiki 
uses only one catalyst in the reaction mixture for deuteration of an aromatic ring. The 
instant application claims "not less than two kinds of catalysts" selected from palladium, 
platinum, rhodium, iridium, ruthenium, nickel and cobalt. 

Prima Facie Obviousness, Rational & Motivation MPEP 2142-2413 

An artisan of ordinary skill would be motivated to combined the prior art 
references of Sajiki and Kozo to achieved the instantly claimed invention for the 
following reasons. Sajiki uses only one catalyst in the reaction mixture for deuteration 
of an aromatic ring which on the alkyI chain bonded to the aromatic moiety of the tested 
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substrates. The Kozo reference discloses that use of platinum in a similar process 
deuterates the hydrogens on the aromatic portion of the substrates. One of ordinarily 
skill would be motivated (obvious to try) the use the references of Sajiki and Kozo in 
order to achieve deuteration (H-D exchange) at both substituents positions and on the 
aromatic portions of aromatic ring compounds. 



This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
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F.2cl 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



Claims 1-12 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-4 and 7-10 of 
copending Application No. 10/521 ,531 (most current set of claims dated 6/30/09). 
Although the conflicting claims are not identical, they are not patentably distinct from 
each other because of the following. 

10/521,531 claims a method for deuterating an aromatic compound comprising 
and aromatic ring with deuterium as a solvent in the presence of at least one activated 
catalyst selected from platinum, rhodium, ruthenium nickel and cobalt. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 



Claims 1-12 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-3 and 5-10 of 
copending Application No. 10/539,188 (most current set of claims dated 8/12/09). 
Although the conflicting claims are not identical, they are not patentably distinct from 
each other because of the following. 
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10/521 ,531 claims a metliod for deuterating an aromatic compound of Formula I 
of R1-X-R2 where R1=aralkyl, X=carbonyl and R2=alkyl deuterium as a solvent in the 
presence of at least one activated catalyst selected from platinum, rhodium, ruthenium 
nickel and cobalt. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Conclusion 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Mabry, PhD whose telephone number is (571) 
270-1967. The examiner can normally be reached on M-F from 9am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's 
primary examiner can be reached at (571 ) 272-0684, first, or the Examiner's supervisor, 
Janet Andres, PhD, can be reached at (571 ) 272-0867. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Examiner 
Art Unit 1625 

/Rita J. Desai/ 
Primary Examiner, Art Unit 1625 



